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Abstract: The lack of reference data concerning primary and secondary hemostasis in dogs enforces the 
necessity of research in this domain. Thus, we explored the parameters indicating the process of hemostasis in 
dogs of different age sex and breed. Methods of investigating hemostasis were those common in both human and 
veterinary practice and consisted of separate tests for primary and secondary hemostasis. The tested parameters 
for primary hemostasis consisted of basic hematological test like bleeding time and number of thrombocites. In 
secondary hemostasis the tested parameters consisted of clotting time, Howell’s time and Heparin toleration test. 
These investigations were carried out in a sample of on 21 dogs of different breeds, with ages between 6 weeks 
and 10 years. 
The data obtained from this research pleaded for the usage of average values obtained from testing dogs 
between 2 and 5 years (for primary hemostasis, bleeding time average value of 4.11±0.74, the average number of 
thrombocites being 340 ± 118.51;for secondary hemostasis, clotting time average value of 6.30±1.26 min., HT 
average values being 2.27±0.47 min. HTT average value of 1.16±0.37 min.) as reference pointes for 
interpretation of future investigations. And urges the further research in this still not fully investigated domain.  
 
INTRODUCTION 
 
The normal development of the hemostasis process presents some particularities 
concerning, mainly, age, physiological status, and sex. Understanding the physiological 
circumstances in which may appear tendencies of impaired clotting is essential in the 
diagnosis and treatment of clotting disorders. Hemorrhagic syndromes are a group of 
disorders (inherited or gained throughout life) that result from the bloods reduce ability to clot 
as result of a disturbance in the hemostasis and/or fibrinolisys. These disorders are 
characterized by the onset, with or without an apparent cause of prolong hemorrhages with 
frequent relapses, that can be observed at various levels (skin, mucosa, and various other 
tissues) [Berceanu and Manolescu, 1985]. Cloet-Chabre [1996] underlined the fact that 
hemostasis disorders can become of great concern in differential diagnosis and clinical and 
Para clinical examinations. 
 
MATERIALS AND METHODES 
 
For investigating the development of the primary and secondary hemostasis we resorted 
to the exploration of physiological hemostasis throughout assays of known clinical and para-
clinical value, for in the assessment of global coagulability of blood, establishing reference 
values for the investigated populations. Our research has been carried out between January 
and May 2006 on 21 dogs of different breeds, with ages between 6 weeks and 10 years. The 
animals have been distributed according to their age and some physiological aspects into three 
groups (tab. 1). 
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Table 1 The distribution scheme of the animals into groups 
Sex Group No. of individuals Breed Age M F 
I 7 - 6 weeks -5 months 4 3 
II 9 German Shepherd 2-5 years - 9 
II 5 - 6-10 years 4 1 
Total 21 - - 8 13 
 
Table 2 Methods of  hemostasis tests 
No art Test Used method Units of measurement 
Primary hemostasis 
1. Bleeding Time (BT) Blotting paper Min. 
2. Thrombo-endothelio hemostasis-total No 
of thrombocites Hemocitometric G/L 
Secondary hemostasis 
3. Clotting time (CT) Droplet method min. 
4. Recalcification time (DT) Howell’s time min. 
5. Coagulability index Heparin toleration time min. 
 
For the assessment of the state of health of the animals, we resorted to clinical and 
hematological investigations. For those dogs that have taken part in the research, medical 
investigations have been made concerning the primary and secondary hemostasis, using 
techniques common in both veterinary and human practice (Kondi, 1981; Ghergariu et al., 
2000; Ognean and Cernea 2006) (tab.2) 
 
RESULTS AND DISCUSSIONS  
 
Obtained results varied according to the investigated parameters, and the group in which 
the dogs were placed. The health assessment, through clinical examination, shown all 
investigated parameters (temperature, pulse, and breathing rate) to be between physiological 
limits, no major, acute, or chronic disorders were found. Like wise, we would like to mention 
that the average values for hemoglobin and leucogram were situated between the 
physiological limits for the age and species. 
In case of the dogs between 6 weeks and 5 months, primary hemostasis tests, through 
the bleeding time, yielded irrelevant variations of the individual values, with an average of 
4.40±1.10 min. The lowest (3.10 min) and the highest (6.20 min) recorded values were 
between the physiological limits for the species and age (2 – 6 min.) [Ghergariu et al. 2000]. 
Bleeding time values were correlated with the total number of thrombocites, which is an 
important indicator of the thrombocito-endothelial hemostasis. The highest count of 
thrombocites peaked at 309G/L, with a low of 215 G/L the group average being of 
281.43±61.86 G/L (tab. 3). The data obtained through this preliminary research pleaded for 
the usage of this group’s average values as reference point for analysis and interpretation of 
data obtained from dogs of varied physiological states (dogs of 6 weeks to 5 months in this 
present experiment), underlining once again the fact that these animals were clinically and 
hematologically healthy 
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Table 3 The test results for the primary hemostasis in the experimental groups 
 
Bleeding time 
(min.) 
Thrombocito-endothelial hemostasis (no. of 
thrombocites) 
Group 1 (6 weeks to 5 months) 
Average 4.40 281.43 
Standard deviation 1.10 61.89 
Group 2 (2 – 5 years) 
Average 4.11 340.00 
Standard deviation 1.14 118.51 
Group 3 (6 – 10 years) 
Average 4.10 2.88.40 
Standard deviation 1.29 46.48 
 
Analysis of the secondary respectively the global coagulability has shown different 
aspects according to the various investigations. Thus, clotting time (CT) values varied 
between a maximum of 8.30 min and a minimum of 6.50, with an average of 7.44± 1.07. As 
shown, the highest value is above the physiological limits, and has been found in only one 5-
month-old dog. 
The plasma re-calcification expressed by Howell’s time (HT) had, in the analyzed group 
an average value of 2.32±1.01min, with the heist limit being 4.18  min and the lowest of 1.13 
min. it is mentionable that the physiological limits in dogs are 1.5 min. for the low and 4.0 for 
the high [Adamesteanu, 1966, quoted by Parvu et al. 1984]. An interesting aspect is the fact 
that Heparin Toleration Time – HTT (1 U.I. /ml), was between 6.41 min. and 1.37 min., with 
an average value of just 4.24±2.10 min. and no direct correlation to HT (tab 4). Although the 
HTT/TH ratio shown an average value of 1.53±0.71, the value for the clotting index (CI) was 
1.27±0.69. (tab. 4). 
Table 4 Results of secondary hemostasis test in the experimental groups 
 
Clotting time 
(CT) 
Howell’s 
time (HT) 
Heparin 
toleration test 
(HTT) 
HTT/TH Clotting index 
Group 1 (6 weeks to 5 months) 
Average 7.46 2.32 4.24 1.53 1.27 
Standard deviation 1.07 1.01 2.10 0.71 0.37 
Group 2 (2 – 5 years) 
Average 6.30 2.27 9.37 4.98 1.16 
Standard deviation 1.26 0.47 3.11 1.77 0.37 
Group 3 (6 – 10 years) 
Average 6.57 2.21 5.30 2.46 1.09 
Standard deviation 2.02 1.11 1.50 0.56 0.37 
 
Taking into account that a correct evaluation of the results can only be made through the 
IC quantification, we can consider that values obtained from the examined group were 
between physiological limits for the global coagulability. Due to the heterogeneity of the 
individuals that made up the groups, we resorted to the individual study. This pointed out the 
following particularities: in subject 1a CT (of 8.20 min) with no correlation with the IC (of 
1.61), situation that corresponds to a state of hypercoagulability, and a very low HTT/HT ratio 
(of 0.90). In subject 2, although HTT/HT ratio is low (0.85), the prolonged CT (with 30 sec) is 
directly correlated with CI (of 0.70) corresponding to a state of hypocoagulability. In subject 
4, with a very high IC (of 2.69) cannot be correlated with any of the investigated parameters. 
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Considering the physiological state of the investigated dogs, we considered the average 
values of the HT, HTT, and IC as being normal, in the light of the fact that for this species 
there is little reference data for the investigated parameters. Confirmation for the 
physiological importance, of the global coagulability average value, comes from the fact that 
in most cases CT values were between physiological limits (4 – 8 min.). The primary 
hemostasis tests, used in veterinary practice, have similar values (to the ones we obtained), 
values that are considered as reference points for this species [Ghergariu et al., 2000; Ogneanu 
and Cernea 2006]. 
Primary hemostasis testing in the dogs in the second test group (2 to 5 years) indicated 
an average bleeding time value of 4.11 ± 1.14 min, with a maximum of 5.30 min. and a 
minimum of 3.31 (tab. 3 ). The physiological limits of the bleeding time developed in close 
correlation with the thrombocito-endothelial hemostasis indicators, the average number of 
thrombocites indicator, the average number of thrombocites found was of 340±118.51G/L 
with variations between 530 and 220 G/L. 
The dominant feature in the coagulation picture was the development within the 
physiological limits of the CT (with an average of 6.30±1.25 min, varying between 8.02 and 
4.20 min.); HT values were situated between physiological limits (2.34-2.09 min, with an 
average of 2.27±0.47 min.). HTT has had an average value of 9.37±3.11 min. (5.35-13.00 
min.). The HTT/HT ratio shown variations between 3.00 and 9.29, with an average of 
4.98±1.77 as shown in table 4. Although the average value of the CI was 1.16±0.37, 
corresponding to a state of isocoagulability, the presence of wide oscillations (0.73 to 1.78) 
requires individual analysis. This was the case of test subjects 1 and 2 which CI values (of 
1.36 and 1.35) were in the hypercoagulability range (CI>1.20) despite the CT values which 
were between the physiological limits (4.20 - 5.07). The HTT/HT ratio values of 3.33 to 3.52 
show that these individuals do not suffer from any clotting disorders. Similar aspects have 
been observed in test subjects 4 and 9, which CI was 1.58 and 1.78; with CT values were 5.05 
min. (for subject 4) and 7.04 min. (for subject 9). A particular case has been found in subject 
7, which CT values were beyond physiological limits, a recorded value of 8.20 min; value 
correlated with lower IC count (less than 0.80). This clearly shows the onset of a 
hypocoagulability state. These few particular oscillations beyond the physiological limits can 
be explained by the body’s mechanisms subjected to a permanent process of adaptation. 
Analysing the general context of the physiological development we can consider that this 
groups average results can be considered as reference points for female Romanian shepherds 
between 2 and 5 years of age. 
For the primary hemostasis values in dogs between 6 and 10 years of age, bleeding time 
has shown individual variations (from 3.10 to 6.00 min.), with an average of 
4.10±1.29min.(tab. 3). Thrombo-endothelial hemostasis was likewise situated within 
physiological limits for age and species, the average number of thrombocites being 
288.40±46.48G/L, with variations between 235 and 360G/L. 
Testing the global coagulability of the dogs from this group yielded an average value of 
6.57±2.02 min. with variations between 4.04 and 8.37 min. (tab.4). Plasma re-calcification 
time varied between 1.28 and 7.22 min., with an average of 2.21±0.56min. (tab.4). Values for 
Heparin Toleration Time test were between 3.16 and 7.22 min., giving an average of 
5.30±1.50 min. contrary to our expectations the HTT/HT ratio was between physiological 
limits, with an average of 2.46±0.56, the maximum being 3.4 and the minimum of 2.0 (tab. 4). 
The global analysis of primary and secondary hemostasis, carried out to point out 
differences between the investigated parameters, according to age, have shown specific 
features. It has been noticed that the highest value for bleeding time test (of 4.4±1.1min.), was 
 43 
found in group 1 (6 weeks to 5 months), in correlation with the lowest number of 
thrombocites (281±61.89 G/L). In the second and third group (2 to 5 and 6 to 10 years), the 
bleeding time test results were practically identical (4.11±1.22 min.-4.10±1.29 min.), while 
the total number of thrombocites was higher in group 2 (340±118.51G/L) than in group 3 
(288.40±46.48G/L). 
As a result of this study and in view of the gathered results we highlight the necessity of 
further more complex testing of hemostasis in dogs. It is also mentionable that the fluidity of 
the blood is significantly influenced by the state of the endothelial wall. Any aggression, be it 
traumatic or of other nature, that causes a tear in endothelial wall, allowing contact between 
the blood and the various underlining tissues, causes the activation of the hemostasis and 
fibrinolisys mechanisms. The normal development of these complex processes is dependent 
upon functional interaction between the vessels, the circulating thrombocites, and the clotting 
agents. [Berceanu and Manolescu, 1985; Green, 1985; 1983; Vergnes and Pontois 1985]. 
Beginning from the reference values of the indicators of homeostasis and hemostasis, various 
interpretations and correlations can be made in view of the correct diagnosis of clotting 
disorders. Even the clinical signs of primary hemostasis are different from those in a 
secondary hemostasis disorder we mention that between the systems maintain hemostasis are 
closely bounded ensuring that blood fluidity in the vessel through a vital biological balance 
[Berceanu et al., 1977]. 
 
CONCLUSIONS  
 
Primary and secondary hemostasis test carried out on healthy dogs (21) of different age, 
and breeds, pointed out the following physiological variations of the investigated parameters: 
1.  Tight oscillations in the parameters of physiological hemostasis in adult dogs (n=9, 
2-5 years) outlined that these average values are to be used as reference values for evaluating 
the other age categories: 
- in primary hemostasis, bleeding time average value of 4.11±0.74, the average number 
of thrombocites being 340 ± 118.51. 
- in secondary hemostasis, clotting time average value of 6.30±1.26 min., HT average 
values being 2.27±0.47 min. HTT average value of 1.16±0.37 min. correspond to a state of 
isocoagulability. 
2. Oscillations of the global coagulability, with no sign of vascular fragility, in test 
results of young dogs (n=7) in comparison with adult dogs: 
- primary hemostasis values were close to those found in adults, the average being of 
4.40±1.10 min. for bleeding tine and 281.43±61.89 for the number of thrombocites. 
- oscillating values in secondary hemostasis with averages of 7.46±1.07 min. for clotting 
time, 2.32± 1.01 min. for Howell’s time, the clotting index averaged out at1.27±0.69. 
3. Less significant variations of the values from hemostasis test in dogs over 6 years 
(n=5): 
- individual variations of bleeding time with an average of 4.10±1.29min. the average 
number of thrombocites being of 288.40±46.48G/L. 
- isocoagulability state, in secondary hemostasis, was characterized by the averages 
tending towards 6.57±2.02 min. for clotting time, 2.21±0.17 min. for Howell’s time, 
5.30±1.50 min. for HTT with an CI of1.0.9±0.37. 
4. The relevance of global coagulability evaluation is given by the HTT which values 
are not standardized in dogs as they are in humans. As a result, the averages of the HTT and 
clotting index in adult dogs can be considered as reference for future research. 
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